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Hematology today is recognized as one of our most
valuable aids in the diagnosis and prognosis of acute
inflammatory processes. Still, we find many who are
at a loss as to the significance and interpretation of
blood pictures in any given condition. In many hos-
pitals a total leukocyte count alone is made, even

though it is a well recognized fact among hematologists
that of the two parts of a blood picture, that is, total
leukocyte count and differential count, the latter is by
far the more valuable, while the most valuable data
are obtained from the comparative relation of the
total leukocyte count and the polymorphonuclear per-
centage.

In the early days of blood
counting when this branch of
hematology was receiving a

great deal of attention from
investigators, Sondern1 pub-
lished a paper which stands
out as a high light among the
numerous ones appearing on

the subject at that time.
After careful blood exam-
inations of more than 5,000
cases, including 1,415 sur¬

gical cases, he drew hypoth¬
eses that have stood the test
of time.

1 lis conclusions were in
part as follows:

Leukocytosis is largely depen¬
dent   body resistance toward
infection, and therefore the de¬
gree of increase can be no guide
to the intensity of the patho¬
logical process. Good resistance
will produce pronounced leuko-

Chart 1 (Case 74).—Temperature, pulse, respiration andindex on one chart in a case of influenzai pneumonia:A, lysis.

cytosis, even in slight infections; and poor resistance, but little
leukocytosis in slight infection, and possibly none at all in
grave infections. . . .

The quantitative relation or differential count of leukocytes
offers a far better guide to the status of an inflammatory
process, and is one which is not influenced to a perceptible
degree by body resistance. Furthermore, the leukocytosis
present with a given differential count is a direct indicator of
body resistance, which may also be of great clinical value.

He very aptly divided blood findings into three dis¬
tinct pictures :

1. A relative percentage of polynuclear cells below 70 with
an inflammatory leukocytosis of any degree excludes the
presence of gangrene or pus at the time the blood examination
is made, and usually indicates good body resistance toward
infection. For example: serous otitis media with a total leu¬
kocyte count of 28,400 and a percentage of polynuclears of
59.7 ; and acute appendicitis with a total leukocyte count of
25,100 and a percentage of polynuclears of 63.5.

2. An increased relative percentage of polynuclear cells
with little or no inflammatory leukocytosis is still an absolute

1. Sondern, F. E.: Present Status of Blood Examinations in Sur-
gical Diagnosis, M. Rec. 67: 452-455 (March 25) 1905.

indication of inflammatory process, and the percentage is a
direct guide to the severity of the infection. For example :
pelvic abscess with 7,200 total leukocytes and 87 per cent,
polynuclears ; gangrenous appendicitis and spreading general
peritonitis with a total of 13,200 leukocytes and 82.4 per cent.
polynuclears, and brain abscess following mastoiditis with a
total of 11,900 leukocytes and 82.3 per cent, polynuclears.

3. An increased relative percentage of polynuclear cells
with a decided inflammatory leukocytosis (most cases like
this).

Gibson,2 making use of Sondern's hypothesis, after
a study of several hundred blood pictures in appendi¬citis and other acute surgical conditions, evolved a
"standard chart" which was cleverly arranged to show
graphically the disproportion between total leukocyteand polymorphonuclear percentage in any blood exam¬
ination. He found that "in acute inflammations which
are well resisted, the polynuclears are increased
approximately one degree per cent, for every one thou¬
sand of the total above 10,000." Using millimeter
graph paper and allowing a square millimeter to repre¬
sent each 1,000 increase of the total above 10,000 and

likewise each degree per cent,
increase above 75, he was
able to follow from time to
time the change in the "dis¬
proportion" in any condition.
His conclusions were as fol¬
lows :

The differential blood count
and its relation to the total
leukocytosis is the most valuable
diagnostic and prognostic aid in
acute surgical diseases that is
furnished by any of the methods
of blood examination.

It is of value chiefly in indi¬
cating fairly consistently the ex¬
istence of suppuration or gan¬
grene, as evidenced by ail
increase of the polynuclear cells
disproportionately high as com¬
pared to the total leukocytosis.
The greater the disproportion
the surer the findings, and in
extreme disproportion, the
method has proved itself prac-
tically infallible.

As the relative disproportion between the leukocytosis and
the percentage of polynuclear cells is so much more valuable
than the findings based on a leukocyte count alone, this latter
method should be abandoned in favor of the newer and more
reliable procedure.

However, Gibson's chart met with the objection that
if many successive counts were entered on the samechart, it was apt to result in a jumble of lines that
were difficult to follow. So Wilson3 modified the
"standard chart." After using it at the Mayo Clinic
in several hundred cases, his conclusions were as fol¬
lows:

1. Sondern's hypothesis, that the polynuclear percentage is
an index of infection, the total leukocytosis an index of body
reaction, and their proportionate relationship an index of
resistance, seems to be supported. The more important
exceptions to this are in moribund cases and perhaps children.

2. As practically applied in early "appendicitis cases, a dis-
proportional polynuclear increase, i. e., a rising resistance line,

2. Gibson, C. L.: Value of Leukocyte Count in Acute Surgical Dis-
ease, Ann. Surg. pp. 485-499, 1906.

3. Wilson, L. B.: Value of Sondern's Differential Leukocyte Resis-
tance Line in the Diagnosis and Prognosis of Acute Appendicitis, Col
lected Papers of the Mayo Clinics, 1905-1909, p. 280.

Downloaded From: http://jama.jamanetwork.com/pdfaccess.ashx?url=/data/journals/jama/5620/ by a University of California - San Diego User  on 03/18/2017



indicates a more or less severe infection, which is not being
properly cared for by the body. The higher and longer this
line, the more serious the case.

3. A proportional polynuclear percentage or a dispropor¬
tional polynuclear decrease, if well marked, indicates mild or
well-cared-for infection.

4. The value to the surgeon in early cases is but little, since
most early cases are operated on anyway. It may be of some
value negatively in indicating that a supposedly acute
exacerbation of chronic appendicitis is not present.
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Chart 2 (Case 6).—Positive index of resistance in an uneventful con¬
valescence in influenzai pneumonia: A, improving; B, good; C, lungs
clear.

5. In cases between the fourth and eleventh days, the
resistance line is of great value to the surgeon in indicating
the patient's poor resistance and.the necessity for immediate
operation. The operative findings in the cases bear out the
leukocyte determination with wonderful accuracy.

6. A horizontal or falling resistance line indicates that the
patient is taking care of the infection. If the infection is
severe, as shown by a high though falling line, the patient
may perhaps best be given medical treatment rather than sub¬
mitted to operation.

After further study of this subject, Sondern,4 in a

later paper, made the following observations which
are significant in considering a blood picture from the
point of view in question:

The increase in the relative number of polynuclear cells
is an indication of the severity of toxic absorption, and the
degree of leukocytosis is an evidence of body resistance
toward infection.

Purulent exudates were rarely if ever present with low
polynuclear percentage irrespective of the height of the leuko¬
cyte count, while high polynuclear percentages almost invaria¬
bly indicated their presence, even if the total leukocyte count
was low.

He also noted the following exceptions to the fore¬
going statement :

1. Children present a more variable normal poly-
morphonuclear percentage, and therefore Gibson's
resistance chart is not applicable to them.

2. In conditions in which pus is confined so that no

toxic absorption occurs, or when the purulent exúdate
is of tuberculous or typhoid origin, there is no leuko¬
cytosis and no polymorphonuclear increase.

3. Mixed infections with or following tuberculosis
or typhoid does not show as high polymorphonuclear
percentage as primary streptococcic or staphylococcic
infections.

4. The exact nature of infection has direct bearing
on the degree of polymorphonuclear increase, some

organisms causing a higher percentage than others.
THE INDEX OF RESISTANCE

Sondern's hypothesis as applied by Gibson and modi¬
fied by Wilson deserves a wider application and more

general utilization in interpreting blood pictures. Per¬
haps the chief reasons that it has not been used are
that the work is not generally known, and that such

4. Sondern, F. E.: The Value of the Differential Leukocyte Count
in Diagnosis, Am. J. M. Sc. 32: 889 (Dec.) 1906.

interpretation depends on the presence of the "stand¬
ard chart." As these charts are not always at hand,
and if used, require an extra sheet on the hospital
record with that added expense, this very valuable aid
has been neglected.

The "resistance line" is simply a visual expression
of the disproportion between the total leukocyte count
and the polymorphonuclear percentage, starting with
the normal figures for these factors, and assuming that
they normally increase in the ratio of 1 per cent, of
polymorphonuclears to 1,000 total leukocytes per cubic
millimeter. Therefore, we can express the same thing
in the formula.5

( —10)—(P—70)=I. R.
 is the digits in the thousandths place in any given

leukocyte count ; 10 is the digits in the thousandths
place in the high normal leukocyte count;  is any
given polymorphonuclear percentage; 70 is the high
normal polymorphonuclear percentage; I. R. is the
"index of resistance."

Example A :

Total leukocyte count.15,000
Polymorphonuclear percentage.. 80

(15—10)—(80—70)=—5 I. R.

Simple mathematics reduces the foregoing for-
mulato:  -( -60)= . R.

Example A:
15—(80—60)=15—20=—5 I. R.

Example  :
Total leukocyte count.25,000
Polymorphonuclear percentage.. 75

25— (75—60)=+10 I. R.

Example A would correspond to a rising resistance
line, and Example  to a falling resistance line on the
"standard chart."

In example A there is a disproportionate increase in
the polymorphonuclears, or in other words, the severity
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Chart 3 (Case  ).—Sharp drop in resistance index with excess strain
of getting up too soon in a case of influenzai pneumonia: A, critical;
'B, condition good; C, crisis; D, let out of bed too soon; E, improv¬
ing; F, up today.

of the infection is comparatively greater than the reac¬
tion of the body to it, with a consequent "negative
index." In Example  there is a good reaction to a

comparatively mild infection, with a resultant "positive
index."

Although there is a rather wide range in what is
considered normal total leukocyte and polymorpho-

5. Some time previous to my entrance into the army, Miss Marie
Bump and I, at the Bierce Memorial Laboratory, St. Anthony's Hospital,
Oklahoma City, evolved a formula which in a single figure essentially
expresses the same thing as the "resistance line" of Gibson and Wilson.
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nuclear counts, it was thought best to consider 10,000
us the extreme upper limit of normal total white count,
md 70 per cent, as the corresponding polymorpho¬
nuclear normal.

Use of the formula  —( —60)=I. R. gives one
a quick and tangible interpretation of a blood picture
in any acute inflammatory process. The positive or

negative figures can be entered on a record sheet in a
vertical column from day to day, and a glance down
the column quickly gives one an idea of the blood
resistance index. Or the index figure may be plotted
daily along with temperature, pulse and respiration,
and so produce a graphic picture corresponding with
these signs (Chart 1).

At any time one can readily calculate mentally the
index from any white and differential count, and thus
quickly decide the diagnostic or prognostic value of
the blood picture.

Although this study includes no observations in acute
surgical cases, the index is obviously of the same value
in this class of cases as the Gibson "standard chart."
As this has already been used extensively and the

Chart 4 (Case 16).—Temperature, index of resistance, and total leukocyte count in a case of influenzai pneumonia with complications of
acute suppurative otitis media and bilateral empyema: A, discharge from right ear; B, paracentesis, right ear; C, swelling and pain in right
leg; D, no fluid on aspiration; £, pus on aspiration and costatectomy discovered clinically. At necropsy there was bilateral empyema; one
side undrained.

statements of the early workers corroborated, it was
not thought necessary to include any such cases here.

This study includes observations in 105 cases of
various diseases, thus distributed : pneumonia, forty-
six ; influenza, thirty-five ; empyema, twelve ; measles,
twelve.

The work was begun with the purpose of determin¬
ing the value of the index of resistance as an aid in
prognosis, and in the early detection of complications,
such as empyema and otitis media. Incidentally, other
interesting observations have been made.

Daily total leukocyte counts and differentials were

made in each case for periods varying from three to

sixty-five days. Counts were begun on the same day
the patient entered the hospital in nearly all cases, and
the study was terminated either by death of the patient
or dismissal from the hospital ; or, the convalescence
being well advanced, it was considered unnecessary to
follow the case farther. Eight large squares on a

Levy hemocytometer were counted in the estimation
of the number of total white cells, and 300 cells were
counted in each differential. Particular attention was

given to obtaining even, uniform blood smears. Blood
was collected at approximately the same time each day
from any given patient, thus ruling out any changes
that might arise due to exercise, meals, baths, etc. Our
patients were all men between the ages of 21 and 31

years. Each day the clinical condition temperature,
pulse and respiration were checked up with the blood
findings. Altogether 1,710 total leukocyte and 1,710
differential counts were made.

RESULTS IN PNEUMONIA

Of the forty-six pneumonia patients observed, sev¬

enteen died, twenty made a more or less uneventful
recovery, and the remaining nine developed complica¬
tions and intercurrent infection. Of those who died,
four developed empyema during the course of the
pneumonia.

In all cases of uneventful recovery, the index became
positive and remained so (Chart 2). Often this was

quite high early in convalescence, but gradually came

back toward the normal.
In seventeen cases terminating in death during the

acute stage of the disease, the index was very mark¬
edly negative, and in general the lower the index
the more critical the condition of the patient appeared.
In most instances, this negative index continued to the
end. However, in six out of seventeen deaths, there

was observed a sharp and marked antemortem rise to
positive. This occurred usually from twenty-four to
forty-eight hours prior to death.

In the event of an intercurrent infection occurring
during convalescence, or the onset of a complication, a

positive index suddenly became negative and remained
so for several days before the body apparently won
the battle and the index again rose to plus. A similar
phenomenon was seen in a case in which the patient
was allowed out of bed too soon (Chart 3). In cases
of empyema or purulent otitis media which were
undrained for some time, the index curve was of an

irregular saw-tooth character, rising above and drop¬
ping below the zero line, not unlike a septic tempera¬
ture curve (Chart 4). With complete drainage, the
curve rose to positive.

The blood index is as sensitive an indication of
trouble as the temperature curve or other clinical signs.A negative index was observed coincidentally with a
rise of temperature in a number of cases, and often
slightly before the temperature was affected. More¬
over, in convalescents who were not improving as

rapidly as was expected, a hyperleukocytosis and a

negative or irregular index were noted to persist long
after the temperature, pulse and respiration had
become normal. Often, no other signs of trouble could
be found besides the blood picture and the apparent
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lack of response on the part of the patient (Chart 1).
This feature was noted particularly in influenza and
measles cases.

RESULTS IN INFLUENZA AND MEASLES
The blood picture in these two conditions was so

similar that we can easily discuss them together.
Development of complications or the onset of other
mild infections, such as bronchitis, alveolar abscess,
tonsillitis and arthritis, was marked by a sudden drop
of the leukocytic index to negative, returning in a few
days to positive, apparently as the resistance of the
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Chart 5 (Case 69).—Index the first sign of trouble in a case of
influenza with arthritic complications: A, arthritis, discovered clinically.

individual increased and overcame the infection (Chart
5). In these conditions, a negative index was fre¬
quently seen to persist for days after the temperature,
pulse and respiration became normal. This occurred
in that class of individuals who do not "pick up"
readily after measles and influenza, but continue weak
and languid and altogether "below par." As these
patients improved, the index gradually rose to positive
(Chart 1).

Early in influenza and measles the total leukocyte
count was normal or slightly reduced. Only one in
thirty-five cases of influenza and two in twelve cases
of measles showed a hypoleukocytosis below 5,000 per
cubic millimeter. On the other hand, after the disap-
pearance of the acute symptoms and dur¬
ing convalescence, it was not unusual to
find the count ranging anywhere from
12,000 to 25,000 cells per cubic millimeter.
Parallel to this the temperature, pulse and
respiration were normal, or nearly so, and
in most cases no cause for the hyperleuko¬
cytosis could be found. In a few cases,
mild infections, such as chronic catarrhal
pharyngitis, chronic tonsillitis, and chronic
apical abscesses about the teeth, were the
only apparent cause. Influenza and mea¬
sles appear to render the hematopoietic
organs very sensitive to even the slightest
stimuli from the mildest infections, to
which they respond with unusually high
production of polymorphonuclear cells.

RESULTS IN EMPYEMA
In empyema that was draining well and in which

the body was overcoming the infection, the blood index
remained steadily positive. However, if an acute dis¬
ease, such as tonsillitis, occurred during such a con¬

valescence, the index dropped suddenly and often
before any other signs appeared (Chart 6). In cases
of incomplete drainage, such as those with walled off
pockets, or clogging of the drainage tube or its dis¬
placement, the index was prone to simulate a septic
temperature curve.

Eosinophilia was a rather common occurrence in our

empyemas. In seven out of fourteen cases, eosino-
phils appeared in percentages varying from 6 to 31.

COMMENT

It is estimated that with the most careful and skilful
technic, the factor of error in the total white count is
about 5 per cent. With careful, even preparation of
smears, the error of differential counting is no more
than 2 per cent. Allowing for these factors of error,
there should be a variation of no more than three
or four points from day to day in the index, other
things being equal. Practically, there is actually a

daily fluctuation of from five to eight points, which
must be considered in the interpretation of any given
blood picture. There is probably a slight normal varia¬
tion from day to day in the total leukocyte and poly¬
morphonuclear count for any given individual. Gen¬
erally speaking, the greater the departure from the
normal, the more significant the index. Also, just as
a single temperature observation is of comparatively
small value in judging the course of any given condi¬
tion, so a single blood picture is not to be relied on.
A daily blood picture is ideal, but may encounter objec¬
tions on account of the large amount of work involved.
However, an index determination every second or third
day during the course of the acute infectious diseases
is desirable and not at all unreasonable.

There is a very wide variation in the absolute
response of the leukocytes to any infection independent
of the severity of the infection, and therefore the total
leukocyte count when taken alone is of little or no
value in getting at the exact condition of the patient,
or the degree of the infection.

It might be well to warn against dogmatic depend¬
ence on the index alone. It should be used only as a
factor in completing the study of any given case, and
should always be considered in the light of other clin¬
ical and laboratory findings.
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Chart 6 (Case 4).—Empyema; tonsillitis and peritonsillar abscess during convales¬
cence; negative index four days before other signs of tonsillitis; A, tonsillitis; B,
peritonsillar abscess.

I feel that this study has not been exhaustive enough
to determine the true value of the leukocyte index in
pneumonia, influenza, measles and empyema, and this
report is made with the hope that others will help by
trial in this determination and possibly find assistance
in its application.

CONCLUSIONS
When used alone, neither the total leukocyte nor the

differential count will give the examiner a true idea
of the degree of an infection or the condition of the
patient.
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Sondern's hypothesis that the proportional relation
of the total leukocytes and the polymorphonuclear
percentage is an index of body resistance seems to be
true.

A ready and tangible method of determining the
degree of resistance from the leukocytic examination,
that is, total leukocyte and polymorphonuclear per¬
centage, is afforded by the index of resistance, which
expresses essentially the same thing as Gibson's
"resistance line," but is a more accessible means of
interpreting a blood picture than the "standard chart."

The index of resistance has the same value in acute
surgical conditions as Gibson's "resistance line."

The blood index is as sensitive an indication of
changé in the condition of an acute inflammatory
process as the temperature curve and other clinical
signs. In some instances it has seemed to be more

delicate than any other sign.
In acute infectious diseases, such as pneumonia,

influenza, and measles, the leukocyte index is of value
chiefly as a danger signal of the onset of septic com¬

plications. The lower and more persistent the index,
the more certain is the sign and the more serious is the
condition.

THE BLOOD PICTURE OF THOSE INOC-
ULATED WITH INFLUENZA

VACCINE
GUTHRIE McCONNELL, M.D. (Philadelphia)

Major, M. C., U. S. Army
NEW HAVEN, CONN.

One of the most widely discussed questions at the
present time is the relation, if any, that exists between
B. influenzae (Pfeiffer's bacillus) and the recent pan-
demic. From the bacteriologic point of view it would
seem that many investigators throughout the world
have serious doubts as to the etiologic significance of
the influenza bacillus in this condition. Many believe
that some form of micrococcus is the exciting agent,
while other well-known men, such as Hektoen and
Vaughan, state that it is "a disease of unknown
origin."

In the clinical reports of the epidemic, the majority
of observers agree as to the presence of a more or less
well-marked leukopenia. Little, Garofalo and Wil-
liams1 report that the present epidemic is not char-
acterized by a sharp leukocytosis and polynucleosis, but
rather by a very slight leukocytosis with a proportional
lymphocytosis of the small mononuclear variety.
Keegan,2 in the examination of twenty-eight early
cases from the first to the fourth day, found an average
count of 6,700 white blood cells with 63.7 per cent,
polymorphonuclears and 33.3 per cent, lymphocytes.
He states that the white blood cell count in uncompli¬
cated cases is below the normal. Nuzum, Pilot, Stangel
and Bonar3 noted that blood counts taken early after
the initial symptoms exhibit a striking leukopenia as
low as 1,800 and averaging from 3,000 to 4,000. With
the onset of pneumonia, a definite leukocytosis quite

From Yale Army Laboratory School.
1. Little, Garofalo and Williams: Lancet 2: 34 (July 13) 1918.
2. Keegan, J. J.: Prevailing Pandemic of Influenza, J. A. M. A.

71: 1051 (Sept. 28) 1918.
3. Nuzum, J. W.; Pilot, Isadore; Stangel, F. H., and Bonar, B. E.:

Pandemic Influenza and Pneumonia in a Large Civil Hospital, J. A. M. A.
71: 1562 (Nov. 9) 1918.

commonly appears. Strouse and Bloch4 note that a

leukopenia was the rule, except when an empyema
developed. Keeton and Cushman5 report that influenza
has a high (46.6) percentage of leukopenia in the early
stages. Blanton and Irons6 made white blood cell
counts in 580 cases in the prepneumonia stage, of
which 70 per cent, showed less than 8,000 white cells.
This leukopenia was the most impressive feature of
the blood count. The polymorphonuclears showed but
slight increase over the normal, nor was there any
conspicuous lymphocytosis. Of 1,000 white cell counts
in pneumonia patients, 67.5 per cent, showed 8,000 or

less. Ely, Lloyd, Hitchcock and Nickson7 state that
of seventy-five white cell counts, twenty-five gave 5,000
TABLE 1—RESULTS OBTAINED IN ONE HUNDRED AND      -

EIGHT OASES AT VARYING PERIODS AFTER INOCULATION

Character
of Case
Counted

Normal.
Influenza.
Influenza and inocu¬
lation.

Inoculation alone:
After first.
After second.
After third:

1 day.
2 days.
3 days.
4 days.
5 days.

7 days.! 1
8 days.
9 days.

10 days.
 days.
12 adys.
13 days.
14 days.
15 days.
16 days.
17 days.
18 days.
19 days.
20 days.
21 days.
22 days.
30 days.
32 days.

22.0

31.7

28.7
 29.7

31.4
29.5
21.0
27.8
26.9
25.8
33.0
35.0
24.2
29.4
27.7
30.2
40.0
45.0
31.3
32.3
34.0
22.0
25.0
29.0
23.5
28.0
22.0
20.0

Total

So

4,680,000
4,985,000

4,660,000

5,130,000
5,501,000

5,104,000
5,100,000
4,720,000
4,972,000
4,708,000
4,929,000
5,200,000
5,140,000
4,850,000
4,837,000
4,510,000
5,343,000
4,680,000
4,760,000
4,733,000
5,335,000
3,990,000
4,320 000
5,030,000
5,705,000
4,035 000
4,640.000
4,880,000
5,840,000

6,800
8,041

5,417

10,050
13,190

,116
10,500
7,000
8,480
7,341
7,531
9,700
7,717
8,480
9,140
9,186
9,320
8,200

11,700
7,300
6,438
7,800
7,200
8,900
5,500
7,700
7,600
7,500
8,200

Differential

62.0
02.5

61.0

71.8
72.5

62.2
65.0
63.0
62.4
63.3
63.1
83.0
63.7
62.5
(¡4.7
61.8
67.0
61.0
70.0
62.0
66.7
59.0
71.0
08.7
46.0
64.0
69.0
58.0
57.0

30.0
32.2

35.3

22.7
25.5

31.2
28.0
36.0
32.1
31.6
30.6
15.0
33.7
34.4
31.2
35.4
30.3
34.0
27.0
34.4
31.0
34.0
25.0
27.0
51.0
33.5
28.0
40.fl
41.0

2.0
3.7

3.0

4.3
2.0

5.2
4.0
0.0
2.4
2.7
2.9
2.0
2.3
2.0
3.2
2.0
2.2
1.0
2.0
2.3
2.0
4.0
3.0
3.3
0.5
1.0
3.0
1.0
1.0

Total.158 27.: 4,940,000 8,451 2.1 2.«

or less, thirty-four between 5,000 and 10,000, and
sixteen over 10,000. Brem, Boiling and Casper8 found
that in the influenzai stage leukopenia was practically
always present, and at first it appeared to be a feature
of the pneumonia stage. The average count in eighty-
six influenza cases was 6,000, and in 148 pneumonia
cases 6,800. Synnott and Clark9 made counts in more

4. Strouse, S., and Bloch, L.: Notes on the Present Epidemic of
Respiratory Disease, J. A. M. A. 71: 1568 (Nov. 9) 1918.

5. Keeton, R. W., and Cushman, A. B.: The Influenza Epidemicin Chicago, J. A. M. A. 71: 1962 (Dec. 14) 1918.
6 Blanton, W. B., and Irons, E. E.: Preliminary Laboratory Report

of a Recent Epidemic of Acute Respiratory Infection at Camp Custer,
Mich. J. A. M. A. 71: 1988 (Dec. 14) 1918.
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